. In contrast encode for ETS domain proteins and show that their to ISL1, MNR2 expression in the developing nervous expression marks specific pools of motor neurons and system is restricted to motor neurons and their precurthe sensory neurons that innervate them, thus raising sors. In particular, MNR2 is expressed in ventral progenithe interesting possibility that the selective expression tors during their last cell division, at a time when spinal of these ETS proteins determines the matching of monocord progenitor cells are known to acquire specific cell synaptic connections between interconnected populafates, making it an ideal candidate to specify motor tions of sensory and motor neurons. embryos, begin to make the case that somatic motor phenotype, large soma, and axons that innervate tissues neurons are specified by MNR2. They show that ectopic outside the CNS, they also exhibit remarkable diversity MNR2 is able to induce the expression of the motor with respect to their innervation patterns. Three general neuron markers ISL1, ISL2, HB9, and LIM3, indicating classes of motor neurons are found at hindbrain and that MNR2 controls an early step in motor neuron develspinal cord levels: the branchiomotor neurons that inneropment. ISL1, ISL2, and HB9 are normally expressed vate muscles derived from the branchial arches, somatic after MNR2 in differentiating motor neurons, while LIM3 motor neurons that innervate skeletal muscles, and visis expressed coincidentally with MNR2 in motor neurons ceral motor neurons that innervate parasympathetic and as well as in a population of ventral interneurons that sympathetic neurons. At forelimb and hindlimb levels, lie just dorsal to the motor neurons. More importantly, somatic motor neurons are segregated into two groups in dorsal regions of the spinal cord, where motor neurons according to the position of their cell bodies in the vennever arise, ectopic expression of all four transcription tral horn and the location of the muscles they innervate.
ent pools of motor neurons with which they synapse, The spinal cord plays a central role in controlling muscle suggesting that the differential expression of ER81 and movements and posture via locomotor reflex circuits PEA3 plays an instructive role in matching functionally that regulate the integrated activity of motor neurons related groups of sensory and motor neurons that innerin response to tactile and proprioceptive stimuli. The vate the hindlimb (see Figure 1B) . The iliotrochantericus simplest and best defined locomotor reflex is the mono-(ITR) and caudilioflexorius (C) muscles are innervated synaptic stretch (knee-jerk) reflex that comprises a cirby PEA3 ϩ motor neurons, and PEA3 is expressed in cuit of two neuronal cell types, somatic motor neurons 90% of the sensory neurons retrogradely labeled from and proprioceptive sensory neurons, together with the these two muscles. Likewise, 95% of the sensory affermuscle that these neurons innervate. A prominent feaents from the adductor (A) muscle that is innervated by ture of this circuit is the precise topological concordance ER81 ϩ motor neurons express ER81 at stage 35, when between pools of motor neurons, the muscles they inmotor neurons and sensory neurons are forming synnervate, and the sensory neurons that relay propriocepapses with each other. It should be noted that while tive information from these muscles back to motor neumolecular matching is very precise for motor and senrons (Eccles et al., 1957) . Charles Sherrington, prompted sory neurons that innervate the A, C, and ITR muscles, by his early studies on the knee-jerk reflex, undertook a the expression of PEA3 and ER81 is not predictive for number of studies aimed at establishing the anatomical matching all hindlimb sensory afferent populations with basis for this reflex. In 1892, Sherrington published a their corresponding motor neurons. This is particularly paper in which he mapped the innervation of individual striking in the case of motor neurons that innervate the limb muscles by motor neurons, noting that the region of sartorius muscle. While these motor neurons do not outflow "often ends not conterminously with the spinal express PEA3 or ER81, PEA3 is expressed by 50% of the segment, but somewhere within the spinal segment eimuscle afferents from the sartorius muscle. The latter ther as it were overstepping or falling short of the anafinding suggests that in order to specify sensory-motor tomical limits of a segment" (Sherrington, 1892). Sherconnections correctly, other determinants must be exrington's early attempts to map motor neuron pools led pressed by motor neurons and the proprioceptive sento subsequent studies that have precisely defined the sory neurons with which they synapse. Part of the discrepancy between the patterns of ETS gene expression anatomical distribution of motor neuron pools and the in motor and sensory neurons and the connectivity they understanding how these circuits develop. Tanabe 
